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O N  B A C I L L A R Y  D Y S E N T E R Y  -  I T S  D I A G N O S I S ,  s p r e a d  a n d  c o n t r o l .
In tro d u cto ry .
The work on which th is  th e s is  i s  based was 
done in  Bangalore and Poona Southern Ind ia  in  both  
o f  which p la ces  b a c i l la r y  dysentery  i s  endemic.
The p er io d  covered i s  rough ly  t h ir t y  three months 
v iz ;  in  Bangalore from January 1928 to  January 1929 
and Poona from February 1929 to  September 1930- 
The la b ora to ry  work was ca rr ie d  out in  the M ilita ry  
la b o ra to r ie s  during these p eriod s  w hile  I was o f f i c e r  
in  charge o f  these la b o r a to r ie s .
The p a tie n ts  d ea lt  w ith  were mainly s o ld ie r s  o f  the 
Army in  Ind ia  B r it is h  and Indian and a sm aller 
number o f  B r it is h  women and ch ild ren .
In  a d d it io n  the c a r r ie r  co n d it io n  o f  a la rg e  number 
o f  the c iv i l i a n  (In d ian ) p op u la tion  employed in  a 
m enial ca p a c ity  by the Army was in v e s t ig a te d .
I t  i s ,  perhaps, necessary  to  d e fin e  what i s  meant 
by b a c i l la r y  dysentery . The d e f in i t io n  adopted by 
the War O ff ic e  Committee on Dysentery which was 
assembled during the Great War was "An in fe c t io u s  
d ise a se , w ith  or  w ithout fe v e r , tending to  epidem ic 
spread; ch a ra cte r ised  c l i n i c a l l y  by d iarrh oea , 
u s u a lly  accompanied by tenesmus and by the passage
o f  b lood  and mucus, w ith  a puru lent inflam m atory 
exudate; the le s io n s  a f f e c t  the c o lo n  p re-em in en tly  
but may extend to  the low er part o f  the ileum .
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In  the m ilder forms o f  the d isea se  the c l i n i c a l  
symptoms may be those o f  sim ple d ia rrh oea ."
These words a ccu ra te ly  d e fin e  the d isea se .
The d isea se  i s  endemic in  many part o f  the w orld  
e s p e c ia l ly  in  t r o p ic a l  and s u b -tr o p ic a l  cou n tr ie s  
bu t i t  depends on no p e c u l ia r i t y  o f  c lim ate  f o r  
th ere  have been epidem ics a l l  over the w orld and on 
the h igh  seas. In  Europe i t  i s  an in s t it u t io n a l  
d isea se  being  presen t in  asylums ( G e t t i n g s ^ )  
(H a r d in g ^ )  and o c c a s io n a lly  causing epidem ics 
th e re in . While the advance o f  hygiene has caused 
i t s  apparent disappearance in  modern Europe y e t 
Hurst and Glynn and oth ers have shown th at 
i t  i s  more common than i s  u su a lly  supposed.
I t  appears and spreads in  any community where the 
r u le s  o f  sa n ita t io n  are inadequately  observed.
This exp la in s i t s  occurrence in  asylums and in  
armies in  the f i e l d ;  in  the form er the d ir ty  
h a b its  o f  the inmates are re sp o n s ib le , in  the 
la t t e r ,  circum stances imposed by M ilita ry  n e ce s s ity  
a f t  oar r e s u lt  in  a r e la x a t io n  o f  a s t r i c t  sa n ita ry  
regim e.
The th e s is  i s  d iv id ed  in to  three p a rts .
In  the f i r s t  part the la b ora tory  methods employed
are d escr ib ed  and the r e s u lt s  ta bu la ted  and d iscu ssed . 
In  the second p art the r e s u lts  o f  the exam ination o f  
c iv i l i a n s  f o r  a c a r r ie r  c o n d it io n  are g iven  and the 
method o f  spread o f  the d isea se  i s  d iscu ssed .
In  the th ird  part the means o f  p reven tion  are 
con sid ered .
P a r t  I . L A B O R A T O R Y  M E T H O D S  &  R E S U L T S .
Source o f  specim ens. Specimens were r e ce iv e d  
from  M ilita r y  h o s p ita ls  B r it is h  and Indian  and 
fa m ily  h o s p ita ls  which were s itu a te d  e ith e r  in  the 
same p la ce  as the la b o ra to ry  or  up t o  sev era l 
hundred m iles away.
In  the form er case the s e le c t io n  o f  the specim en f o r  
exam ination was made by the tra in ed  la b o ra to ry  s t a f f  
from  whole s t o o ls  sent d ir e c t  t o  the la b o ra to ry , 
in  the la t t e r  the person n el o f  the h o s p ita l  s e le c te d  
the specimens and despatched them to  th e la b o ra to ry  
in  accordance w ith  in s tru c t io n s  issu ed  to  them; 
th ese  specimens despatched by p ost were not re ce iv e d  
u n t i l  they were from 12-36 hours o ld .
There must be the c lo s e s t  p o s s ib le  con ta ct between 
l o c a l  h o s p ita ls  and the la b o ra to ry  f o r  the b est 
r e s u lt s  to  be obta in ed  and i t  i s  necessary  f o r  the 
la b o ra to ry  worker th at the c l in i c ia n  and the sub­
ord in a te  personnel o f  the dysentery wards understand 
e x a c t ly  what i s  requ ired ; the main p o in ts  to  be 
m utually arranged are
(a )  th at there i s  the le a s t  p o s s ib le  
d e lay  between the passage o f  the s t o o l  
and i t s  r e c e ip t  in  the la b o ra to ry .
(b )  th at adequate p recau tion s are taken
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where la rg e  numbers are bein g  d e a lt  w ith  to  
ensure th a t c o r r e c t  names are attach ed  to  
specim ens.
( c )  th a t specimens continue to  be sent from
each p a tien t u n t i l  a p r o v is io n a l d ia g n osis  
i s  re ce iv e d  from the la b o ra to ry .
I t  may here be mentioned th a t h eatin g  o f  bed-pans i s  
unnecessary in  Southern In d ia . The c l in i c ia n  must
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be made t o  f e e l  th at h is  a c t iv e  coop era tion  i s  not 
w asted, the la b ora tory  worker must th e re fo re  arrange
( 1 ) t o  l e t  him have as e a r ly  a d ia g n os is  as 
p o s s ib le  c o n s is te n t  w ith  reasonable 
accuracy
( 2) t o  have competent la b ora tory  person n el 
always presen t to  dea l w ith  specim ens
( 3 ) t o  d e ta in  personnel b rin g in g  specimens 
from  the wards to  the la b o ra to ry  f o r  the 
sh o r te s t  p o s s ib le  tim e.
U nless step s  are taken to  obv ia te  i t  the menial 
p erson n el despatched from  the l o c a l  h o s p ita ls  to  
the la b o ra to ry  w i l l  waste a con sid era b le  time en
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ro u te ; th is  i s  d e a lt  w ith  by the despatches 
n otin g  the tim e o f  despatch  on the form which 
g iv e s  the d e t a i ls  o f  the p a t ie n t  and the 
la b o ra to ry  en terin g  time o f  despatch  and r e c e ip t  
in  a day book in  which p a r t icu la r s  o f  a l l
specim ens axe entered  up; the a t te n t io n  o f  the 
c l i n i c i a n  can then be c a l le d  to  any undue d e la y .
METHOD OP EXAMINATION OF SPECIMENS.
On r e c e ip t  in  the la b o ra to ry  a p o r t io n  
o f  b lo o d -s ta in e d  mucus i s  s e le c te d  washed in  
s t e r i l e  sa lin e ;a n d  p la te d  on Litmus Lactose B ile  
S a lt  Agar (se e  Appendix), a s im ila r  specim en i s  
e m u ls ifie d  in  sa lin e  on a s l id e  in to  a th in  f i lm , 
covered  w ith  a c o v e r s l ip  and rin ged  w ith  v a s e lin e . 
The r e a c t io n  o f  the s t o o l  i s  te s te d  w ith  litm us 
paper and record ed .
The f i lm  i s  then examined under the m icroscope 
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u sin g ”"6 o b je c t iv e  w ith  the condenser in  p la ce  and 
the diaphragm p a r t ia l ly  c lo s e d . In  the g rea t 
m a jo r ity  o f  cases a p ro v is io n a l d ia gn osis  can be 
made a t once and a re p o r t  sent to  the c l in i c ia n  
on which h is  treatm ent can be based.
The re p o r ts  w i l l  be in  the fo llo w in g  form
(1 ) a c t iv e  form s o f  Entamoeba h is t o ly t i c a  
p re s e n t .
(2 )  B a c i lla r y  exudate present
( 3 ) the s t o o l  i s  d y sen teric  but the exudate 
i s  in d e f in i t e .
The f i r s t  re p o r t  does not come w ith in  the scope 
o f  the th e s is .
The second re p o r t  means th at the dysentery  i s  due 
t o  a b a c i l lu s  and i t  i s  n ecessary  to  d e scr ib e  what 
i s  meant by a b a c i l la r y  exudate. This exudate 
c o n s is t s  o f  la rg e  numbers o f  c e l l s  the c h ie f  o f  
which are polymorph le u co cy te s  in  v a riou s  sta ges  o f  
degeneration  i . e .  pus c e l l s ,  red  b lood  co rp u scle s  
and la rg e  p h a gocytic  mononuclear c e l l s .  Seen under 
the m icroscope in  the unstained  specimens r e fe r re d  
t o  above the polymorphs are rounded c e l l s  w ith  a 
nucleus showing as green  r e f r a c t i l e  d o ts , th ese  
dots are o fte n  th ree  or  fo u r  in  number and have 
le d  to  th ese  c e l l s  being  m istaken fo r  c y s ts .
The red  b lood  co rp u sc le s  appear as p a le  green  and 
r e f r a c t i l e  c e l l s  ju s t  as red  c e l l s  would appear in  
normal s a lin e  under the m icroscope, they do not tend 
to  become aggregated tog e th er  but are s ca tte re d  
even ly  throughout the p rep a ra tion .
The la rg e  mononuclear c e l l s  or macrophages are the 
la r g e s t  c e l l  in  the exudate, round, p a le  w ith  a 
la rg e  round nucleus which o fte n  shows va cu o la tion ; 
th ese  c e l l s  o fte n  con ta in  in gested  fo r e ig n  bod ies  
such as b a c te r ia  and some observers have s ta te d  th at 
th ey  are m o t ile , w hile  th is  i s  very  probab le  I have 
never observed m o t i l i t y  in  these c e l l s  during sev era l 
hundred exam inations. The presence o f  such an 
exudate in  the s t o o l  o f  a p a t ie n t  w ith  the c l i n i c a l  
symptoms o f  acute dysentery means th at the dysentery
i s  b a o i l la r y  in  o r ig in .
The exudate i s  sa id  t o  be p resen t in  a v a r ie ty  o f  
o th er  co n d it io n s  in v o lv in g  inflam m ation o f  the
(5 )
in t e s t in a l  t r a c t ;  L i t t l e  and Bornshin s ta te  
th a t e x a c t ly  the same exudate was seen  in  th ree  
cases o f  typh oid  fe v e r  which ended f a t a l l y  w ithout 
p e r fo r a t io n  and in  two or th ree  cases o f  ch o le ra  
amongst Indians, in  the la t t e r  cases they  suggest 
th a t th is  was m erely the waking up o f  a ch ron ic  
b a c i l la r y  dysentery  in fe c t io n .
I have seen a. s im ila r  exudate in  a p a t ie n t  s u f fe r ­
ing  from inflam m ation o f  in te rn a l p i l e s  but in  
t h is  case th ere  was a h is to r y  o f  p rev iou s dysentery  
and the exudate contained  very  few red  b lo o d  c e l l s .  
Of 91 cases diagnosed b a c i l la r y  dysentery  in  1929 
because such an exudate was presen t in  t h e ir  s t o o ls  
w h ile  they had acute d y sen ter ic  symptoms 75 were 
a fterw ards diagnosed b a c t e r io lo g ic a l ly  ( 76*970 
The fo llo w in g  ta b le  taken from the Report on the 
H ealth o f  the Army f o r  the year 1929 shows the 
f in d in g s  in  d i f fe r e n t  la b o ra to r ie s  in  In d ia .
Laboratory Cases w ith  Percentage
p o s i t iv e  to  
b a c i l la r y  exudate B .d y sen ter ia e .











B a r e i l ly 75 94*6
While the same re p o rt s ta te s  th at b a c t e r io lo g ic a l  
exam ination o f  1616 cases showing an in d e f in i t e  
exudate y i l j^ e d  dysentery  b a c i l l i  in  15*3 cen t. 
My own r e s u lt s  in  Poona in  1929 show th at in  6l  
ca ses  showing an in d e f in it e  exudate 10 (16 -4^ ) 
showed B. dysen teriae  (9  P lexner 1 Shiga) on 
c u ltu r e .
The presen ce , th e r e fo r e , o f  a b a c i l la r y  exudate 
in  cases o f  c l i n i c a l  dysentery  as a d ia g n o s t ic  
fe a tu re  o f  the b a c i l la r y  v a r ie ty , i s  supported 
s tro n g ly  by b a c t e r io lo g ic a l  fin d in g s  and the
r e s u lt s  o f  treatm ent a lso  amply j u s t i f y  such a d ia g n o s is . 
The th ird  re p o r t  i s  o f  l i t t l e  h e lp  t o  the o l in ic ia n  
and i s  u n s a t is fa c to r y  t o  the la b o ra to ry  w orker, i t  
means noth ing. I t  o f te n  in d ica te s  e ith e r  th a t the 
p a t ie n t  has had the symptoms f o r  some days in  the case 
o f  b a c i l la r y  dysentery or  in  the case o f  p ro to z o a l 
dysentery  th at th ere  has been delay  in  forw arding the 
sample or  th at admixture o f  u rin e  has destroyed  the 
t y p ic a l  v e g e ta tiv e  form s o f  the entamoeba.
In  my experience  a de lay  on exam ination o f  h a l f  an 
hour in  a case o f  p ro to z o a l dysentery  where u rin e  i s  
mixed w ith  the s t o o l  i s  q u ite  s u f f i c ie n t  t o  render 
a c t iv e ly  m otile  entamoebae immobile and u n recogn isa b le . 
There are cases in  which although the exudate i s  
in d e f in i t e  th ere  i s  a d is t in c t  su sp ic io n  th at i t  i s  
b a c i l la r y  and a more ju d ic io u s  s e le c t io n  o f  the 
specim en and fu rth e r  exam ination o fte n  re v e a ls  a p a rt
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showing the t y p ic a l  exudate. In  a l l  cases where the 
exudate i s  in d e f in it e  a thorough search  f o r  v e g e ta t iv e  
form s o f  the Entamoeba h is t o ly t i c a  i s  in d ica te d . I f  
t h is  search  f a i l s  and cu ltu res  do not h e lp , the examina­
t i o n  o f  m a teria l obta in ed  by r e c t a l  swabbing may c le a r  
up the co n d it io n . The fo llo w in g  i s  a t y p ic a l  case .
An o f f i c e r  was adm itted to  h o s p ita l  in  Bangalore w ith  
d y se n te r ic  symptoms, he had a p rev iou s h is t o r y  o f  f i v e  
a tta ck s  o f  dysentery none o f  which had been d e f in i t e ly  
d iagnosed . H is f i r s t  two specimens showed an in d e f in it e
exudate no amoebae and cu ltu res  were la t e r  n ega tive . 
Examination o f  m a teria l obta in ed  by r e c t a l  swabbing 
showed v e g e ta tiv e  forms o f  Entamoeba h is t o ly t i c a .
An exudate, examined w ith in  48 hours o f  the f i r s t  
on set o f  acute symptoms, which i s  in d e f in it e  and 
which has been s e le c te d  by tra in e d  person n el i s  
alm ost c e r ta in ly  not b a c i l la r y .
I t  may be argued th at the expert c l in i c ia n  can, by 
naked eye in s p e c t io n  o f  the s t o o ls ,  say which cases 
are b a c i l la r y  in  o r ig in  and which are p robab ly  n ot.
This i s  t o  a c e r ta in  ex ten t time and in  the absence 
o f  f a c i l i t i e s  f o r  m icroscop ic  exam ination might 
con ce iv a b ly  have to  be acted  upon, but i t  does not 
g iv e  th at p r e c is io n  t o  treatm ent which m icroscop ic  
exam ination d oes. A fte r  a la rge  p erson a l experien ce  
o f  both  methods o f  exam ination I should f e e l  very  
unhappy to  have to  t r e a t  cases o f  acute dysentery  on 
a d ia g n osis  not based on m icroscop ic  and cu ltu ra l 
exam inations.
Specimens re ce iv e d  by p o s t  from h o s p ita ls  a t a d is ta n ce  
from  the la b ora tory  co n s is te d  o f  p o rt io n s  o f  b lo o d ­
sta in ed  mucus in  3Qf» n eutra l g ly ce r in e  in  0*6^ s a lin e . 
The g ly ce r in e  must not be a c id  and i t s  r e a c t io n  must 
be te s te d  fre q u e n tly .
In  a d d it io n  a f i lm  o f  the exudate i s  made bn a s l id e  
and sent t o  the la b o ra to ry  to  be s ta in ed  and examined
f o r  ch aracter o f  the exudate and f i lm s  o f  mucus on 
cover  s l ip s  are made f ix e d  in  Schaudim ^s s o lu t io n  
and sent in  70#  a lc o h o l t o  the la b o ra to ry .
These c o v e r -s l ip  p repara tion s are sta in ed  by 
H aldenhain 's ir o n  haem atoylin method and examined 
f o r  amoebae.
The film s  thus obta in ed  were not n early  so s a t i s fa c ­
to r y  as fr e s h  specimens and during the la t t e r  p art 
o f  1929 and e a r ly  in  1930 personnel from  h o s p ita ls  
a t  a d ista n ce  were tra in e d  in  the m icroscop ic  
exam ination o f  th ese  cases and the r e c o g n it io n  o f  
exudates and entamoebas and w hile th ese  f i lm s  con­
tin u ed  to  be sent g rea ter  r e lia n ce  was p la ced , 
g ra d u a lly , upon the l o c a l  f in d in g s .
The specimens o f  mucus in  g ly ce r in e  and s a lin e  
were p la te d  on the Litmus la c to s e  b i l e  s a lt  medium, 
the f ilm s  o f  exudate on s l id e s  were s ta in ed  by 
Lushman’ s s ta in  and examined fo r  the ch ara cter o f  
the exudate but the a ctu a l spreading and drying o f  
the f i lm  and the s ta in in g  o f  the c e l l s  in  a back 
ground o f  mucus makes the specimens much le s s  easy 
to  in te rp re t  than a fr e s h  specimen.
P la tes  are examined a f t e r  24 hours in  the 
in cu b a tor . The c o lo n ie s  o f  the dysentery  b a c i l l i  
have no very  d is t in c t iv e  fe a tu re s  on p la te s ,  they  
vary in  s iz e  some being extrem ely sm all pinhead 
c o lo n ie s  resem bling a s tr e p to c o c c a l  growth o th ers  
bein g  as la rge  as the c o lifo rm  group; as they do 
not ferm ent la c to s e  the medium remains b lu e and 
the c o lo n ie s  appear as sem i-transparent regu la r  
round c o lo n ie s . I t  i s  im possib le  to  d is t in g u is h  
by th e  appearances on the p la te  any d if fe r e n c e  
between dysentery b a c i l l i  and sev era l other, non 
la c to s e  ferm enting organisms such as B. morgan,
B, schm itz, s t r e p to c o c c i  e t c .  For th is  reason  
se v e ra l c o lo n ie s  must be examined f o r  m o t i l i t y  
and by Gram s ta in in g  and from two to  s ix  c o lo n ie s  
showing gram n egative  non m otile  b a c i l l i  are 
su bcu ltu red  in  to  two peptone s a lt  media tubes 
one o f  which conta ins 1# Glucose and the oth er 1# 
Mannite and an appropriate  in d ica to r  (Andrades 
was u s e d .)
I t  i s  re cog n ised  th a t , t h e o r e t ic a l ly ,  i t  i s  f a l l a ­
c iou s  to  t e s t  the m o t i l i t y  o f  b a c i l l i  from  cu ltu res  
on s o l id  media but in  p r a c t ic e  i t  was seldom th at 
one found an organism o r ig in a l ly  non m otile  showing 
m o t i l i t y  la t e r .
B A C T E R I O L O G I C A L  D I A G N O S I S .
P la tes  w ith  few or  no su sp ic iou s  c o lo n ie s  should  be 
re -in cu b a te d  f o r  a fu rth e r  24 hours and examined 
in  the same way again  when they fre q u e n tly  y ie ld  
p o s i t iv e  r e s u lt s .
The G lucose and Mannite tubes are examined a f t e r  24 
hour8 and su bcu ltu res made from  them in to  s im ila r  
tubes con ta in ing  la c to s e  and d u lc it e  a lso  in to  b roth
and in to  p la in  peptone s a lt  f o r  in d o l t e s t in g .■
The fo llo w in g  day, th a t i s  the th ir d  day a f t e r  the 
o r ig in a l  p la te  cu ltu re  was made, these sugar fermen­
t a t io n  tubes w i l l  in d ica te  how the organism ought to  
be te s te d  w ith  s p e c i f i c  antiserum ; i f  G lucose a lone 
shows ferm entation  and no in d o l i s  produced the 
organism  in  b roth  i s  put up w ith  s p e c i f i c  a n ti sh iga  
serum and i f  i t  a g g lu tin a tes  the d ia gn osis  i s  com plete 
i f  mannite a lso  shows ferm entation  the organism i s  
put up w ith  p o ly v a len t F lexner antiserum  i t  may
a g g lu tin a te  in  which case i t  may be c a l le d  a B
£
d y s e n te r ia l f le x n e r  or  i t  may not in  which case i t  may 
be con sidered  p r o v is io n a lly  a f le x n e r  b a c i l lu s  but 
not s e r o lo g ic a l ly  proven and should be subcu ltured  
and re p la te d  and te s te d  again  at in te r v a ls ; a f t e r  
th ree  such t e s t s  i f  i t  s t i l l  remains in a g g lu tin a b le  
I  have been in  the h a b it o f  rep ortin g  the organism 
as "an  organism w ith  the m orpholog ica l and b io ­
chem ical ch a ra cters  o f  B. dysenteriae f le x n e r  but
u nagglu tinable  w ith  s p e c i f i c  antiserum .
No gas i s  produced in  any o f  the media used , by 
dysentery  b a c i l l i .
I t  w i l l  be seen th at by th is  method i t  i s  th ree  days 
from  the r e c e ip t  o f  the specimen b e fo re  a d e f in it e  
b a c t e r io lo g ic a l  d ia g n osis  i s  g iven ; th is  has no 
se r io u s  disadvantages p rov id ed  th at a b a c i l la r y  
exudate has been found; the c l in i c ia n  w i l l  have 
commenced treatm ent on th a t f in d in g . The time 
can be shortened by su bcu ltu rin g  on broth  or  on an 
agar s lop e  d ir e c t  from  the p la te  when the g lu cose  
and mannite tubes are in ocu la ted  and using these 
su bcu ltu res f o r  a g g lu t in a tio n  purposes, by th is  
means the s e r o lo g ic a l  r e s u lt s  are a v a ila b le  on the 
second day a f t e r  r e c e ip t  o f  the specimens.
This proved q u ite  s a t is fa c to r y  in  my  hands.
The s p e c i f i c  a n t i-s e r a  used were fo r  the f i r s t  
year prepared in  the la b ora tory , a f t e r  that they 
were obta in ed  from the E n teric  fe v e r  la b ora tory  
a t K asau li. D rey er 's  m acroscopic method o f  
a g g lu t in a tio n  was used w ith  4£ hours in  the water 
bath  at 55° c .
No trou b le  was experienced  w ith  B, dysenteriee 
sh iga  e ith e r  in  sugar ferm entations or a g g lu tin a - 
b i l i t y ;  they were a l l  tru e t o  type and g e n e ra lly  
a gg lu tin a ted  to  the f u l l  i i t r e  o f  the anti-serum  
u sed .
15 -
On the oth er  hand the F lexner group gave con s id era b le  
tr o u b le , many o f  them d id  not a gg lu tin a te  w ith  
p o ly v a len t f le x n e r  antiserum . Some a gg lu tin a ted  
a f t e r  a v a r ia b le  number o f  sub cu ltu re s . This 
fa i lu r e  t o  a g g lu tin a te  may have meant that one was 
d ea lin g  w ith  types not represented  in  the p o ly v a len t
I
anti-serum  but most o fte n  meant th at rough c o lo n ie s  
were being  used and r e -p la t in g  and s e le c t io n  o f  
smooth c o lo n ie s  f o r  a g g lu tin a tio n  purposes freq u en tly  
r e s u lte d  in  a g g lu t in a tio n  occu rr in g .
Some o f  those which do not agg lu tin a te  were la t e r  
found t o  be B. sonne; f o r  t h is  reason  a l l  la c to s e  
tubes were returned  to  the incubator and examined 
d a i ly  f o r  ten  days. B. sonne fermentB la c to s e  
between the th ir d  and f i f t h  day o f  in cubation .
Another very  much ra re r  group were met w ith  which 
a t f i r s t  were considered  to  be in a gg lu tin a b le
f le x n e r s  but which were found to  ferm ent D u lc ite
»
a f t e r  two to  seven days in cu bation ; theBe were 
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Table I  shows the r e s u lts  obta ined  in  480 
cases o f  acute dysentery . An exact la b ora tory  
d ia g n os is  was a rr iv e d  a t  in  86$ o f  the t o t a l  cases 
examined -  ( 73 *1# b a c i l la r y  and 12 *9$ p r o to z o a l) .
I t  i s  in te re s t in g  to  note th at a d ia gn osis  upon 
which -treatment cou ld  be at once d e f in i t e ly  s e t t le d  
was a rr iv ed  at in  over 70$ o f  cases by m icroscop ic  
exam ination a lon e ; as t h is  included  many specimens 
r e ce iv e d  by p o s t , which, as a lready p o in ted  ou t, 
were not so s a t is fa c t o r y  as fr e s h  specim ens, the 
m icroscop ic  d ia g n os is  i s  probably  p o s s ib le  in  w e ll 
over  80$ when fr e s h  specimens on ly  are d ea lt  w ith . 
This p la ce s  the p h y s ic ia n , who can and w i l l  use a 
m icroscope , in  the absence o f  a la b ora tory , in  a 
v ery  stron g  p o s it io n  f o r  accurate d ia gn osis  and 
treatm ent o f  such eases. Moreover i t  i s  one o f  the 
few  o cca s ion s  upon which the la b ora tory  cape o fte n  
g iv e  an immediate d iagn osis  the rep ort being handed 
t o  the person  who brought the specimen from the Wards. 
The p ro p o rtio n  o f  b a c i l la r y  dysentery to  p ro to zo a l
cases in  those d e f in i t e ly  diagnosed was 5*8 t o  1 .
(6)
This corresponds w ith  the fin d in g s  o f  Cunningham 
who s ta te s  th at 86$ o f  the dysentery in  j a i l s  o f  
E astern  Bengal was b a c i l la r y  in  o r ig in  and a lso  w ith
R E S U L T S  O B T A I N E D .
A cton  and Knowles who s ta te  th at in  th e ir  experien ce  
in  C a lcu tta  between 1920 and 1923 b a c i l la r y  dysentery 
was at le a s t  f i v e  o r  s ix  tim es as common as p ro to z o a l 
dysentery .
I f  the same p rop ortion s  h o ld  good in  the 67 cases in  
which la b ora to ry  fin d in g s  were negative then o f  these 
cases approxim ately 56 were b a c i l la r y  and 11  p ro to z o a l. 
I t  i s  th e re fo re  p o s s ib le  to  say that o f  the 480 cases 
examined 40? ( i . e .  351 d e f in i t e ly  diagnosed p lu s 56 
undiagnosed in  the la b o ra to ry ) were b a c i l la r y  in  o r ig in . 
The d if fe r e n c e  between the t o t a l  cases diagnosed as 
b a c i l la r y  ( 351) and the number diagnosed b a c t e r io lo g ic -  
a l l y  ( 231) in d ica te s  th at 120 cases showed a ty p ic a l  
exudate w ith  n egative  b a c t e r io lo g ic a l  r e s u lts  
(A lthough no f ig u r e s  are a v a ila b le  i t  may be taken 
th a t in  p r a c t i c a l ly  every case in  which the cau sative  
organism was is o la te d  a b a c i l la r y  exudate was p resen t. 
This p o in t  w i l l  be r e fe r re d  to  la te r  when the c a r r ie r  
q u estion  i s  d iscu ssed )
The reason  f o r  th is  i s ,  I th in k , because the d isease  
as seen in  the Army i s  d e f in i t e ly  m ild; the Report 
on the h ea lth  o f  the Army fo r  1929 Table 60 page 133 
re co rd s  th at in  Ind ia  there were 1039 cases o f  dysentery 
and on ly  one death amongst men.. This o fte n  means th at 
the p a t ie n t does not come to  h o s p ita l  u n t i l  he has been 
i l l  f o r  about 48 hours; the exudate p e r s is t s  long  a ft e r
19 .
the e x c r e t io n  o f  dysentery  b a c i l l i  has ceased or  
become very  in te rm itte n t , in  fa c t  i t  i s  a moot p o in t 
which w i l l  be d iscu ssed  la te r  whether, even in  con­
v a le sce n ts  o r  s o -c a l le d  c a r r ie r s ,  dysentery b a c i l l i  
are ever p resen t in  the s to o ls  in  the absence o f  an 
exu date .
The presence o f  the exudate, th e re fo re , does not 
mean th at dysentery  b a c i l l i  are present in  the s t o o ls ,  
i t  does mean th a t th ere  i s  s t i l l  an inflammatory 
p rocess  go in g  on kept up by secondary invading 
organism s w hile the dysentery b a c i l l i ,  i f  they were 
the cause o f  the o r ig in a l  inflam m ation, are deeper 
in  the submucous coa t o f  the in te s t in e  and are on ly  
e x cre ted  a t in te r v a ls .
There a re , o f  cou rse , other fa c to r s  in  the p rod u ction  
o f  n egative  r e s u lt s ;  in s u f f ic ie n t  numbers o f  c o lo n ie s  
may have been examined, delay may have occu rred  in  
the despatch  o f  the specimen and fa u lty  g ly ce r in e  
s a lin e  so lu t io n s  may have been used.
While the la b o ra to ry  worker must con sid er these 120 
cases u n s a t is fa c to ry  yet f o r  the p h ysic ia n  the d ia g n osis  
o f  b a c i l la r y  dysentery i s  a l l  th at i s  req u ired ; in  
f a c t  so m ild are the vast m a jority  o f  cases th a t , by 
the time the la b ora to ry  has e labora ted  i t s  o r i g i n a l . 
f in d in g  o f  a b a c i l la r y  exudate presen t in to  a b a c te r io ­
l o g i c a l  r e s u lt ,  the p a tie n ts  are con va lescen t.
I  can q u ite  imagine a p h y sic ia n  who had 480 cases o f  
acute dysentery  examined at a la b o ra to ry  and r e ce iv e d  
a d e f in it e  d ia g n osis  in  413 cases (86#) being  more 
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(86 -1# ) (9# ) ( 4 . 9«
The la rg e  preponderance o f  f le x n e r  In fe c t io n s  i s  in  
keeping w ith  the m ild  character o f  the d isea se .
Mixed in fe c t io n s  o f  Shiga and F lexner b a c i l l i  in  
one p a t ie n t  were never met w ith . Apart from those 
organisms recog n ised  as cau sative  o f  dysentery 
c e r ta in  oth er organisms not g en era lly  so accepted  
but about whose p a th og en ic ity  there -is some doubt 
were is o la te d  fre q u e n tly , the commonest being B. 
SchadLtz and B. morgan; the la t t e r  organism i s  so 
very  fre q u e n tly  presen t la te  in  the d isea se  th at one
21.
i s  fo r c e d  to  conclude i t  i s  a secondary invader 
p o s s ib ly  im portant in  keeping up a ch ron ic  
inflam m atory co n d itio n .
S tra in s  o f  the fle x n e r  group i s o la t e d .
In  a busy c l i n i c a l  la b ora tory  time cannot 
e a s i ly  be found to  devote to  m atters which, are 
apparently  o f  p u re ly  academic in te r e s t  or  the in v e s t i ­
g a t io n  o f  which i s  more su ite d  to  the p ea ce fu l 
atmosphere o f  the research  la b ora tory .
An endeavourwas made to  c la s s i f y  a c e r ta in  number o f  
f le x n e r  s tr a in s  by agg lu tin a tin g  them w ith  monovalent 
sera . Each organism was put up in  t e s t s  w ith  the 
f i v e  monovalent sera  (V .W .X .Y .Z .) and was then 
c la s s i f i e d  accord in g  to  the type o f  anti-serum  w ith 
which i t  gave the h igh est percentage a g g lu tin a tion . 
F orty  two s e r o lo g ic a l ly  proved fle x n e r  b a c i l l i  
i s o la t e d  from acute cases o f  dysentery were so 
t e s te d  and the r e s u lts  are g iven  in  the fo llo w in g  
ta b le
Table 3*
Number C la s s if ie d  as
Tested U n c la ss ifie d
V. w. X. Y. z . 11
42 5 18 1 5 2
The W. s t r a in  showed a very  d e f in it e  preponderance.
Of the 11 u n c la s s i f ie d  cases two became auto—a g g lu - 
t in a b le  w hile the remaining 9 gave the same percentage 
t i t r e  w ith  more than one anti-aerum .
The a n t i-s e r a  used had a minimum t i t r e  o f  1 -500.
A fu rth e r  45 f le x n e r  organisms is o la te d  by me in  
Poona from  cases o f  acute dysentery were sent to  the 
M in istry  o f  H ealth P a th o lo g ica l la b ora tory  London 
and th ese  were c la s s i f i e d  by Dr. S co tt to  whom I  am
i




C la s s if ie d  as
V w X sr z Sonne Shiga t|Unclassi­
f i e d .
45 3 11 2 5 4 5 1 14
These r e s u lt s  correspond f a i r l y  c lo s e ly  to  those 
obta in ed  by me in  In d ia . The f i v e  organisms which 
Dr. S co tt  c la s s i f i e d  as Sonne were considered  by me to  
be in a g g lu tin a b le  f le x n e rs  as they d id  not ferm ent la c to s e  
in  my hands. These organisms were a l l  is o la te d  about 
the same time and i t  i s  a common experience  o f  
b a c t e r io lo g is t s  in  India  th at to o  much r e lia n c e  caim ot 
be p la ced  on sugar ferm entation  r e s u lts  e s p e c ia l ly
s
The Shiga b a c i l lu s  was sent in  e r ro r .
Of the u n c la s s i f ie d  cases 7 were s ta te d  as "p o s s ib ly  
not F lexner" 2 were dead and 5 were not typed.
Again, the W s tr a in  predom inates.
Lactose and .Baccharose.
Part II. THE METHOD OF IHEECTION AMD SPREAD
OP THE DISEASE.
The cau sative  organisms are present in  nature in  
the in t e s t in a l  canal o f  man,_ sometimes in  dogs, 
in  th e ir  ex cre ta  and nowhere e ls e  (th e  qu estion  
o f  th e ir  presence in  the in t e s t in a l  canal o f  the 
f l y  i s  d iscu ssed  l a t e r . )
I t  fo l lo w s , th e r e fo r e , th a t, as man can on ly  be
in fe c te d  per o s , ( in fe c t io n  per rectum i s  p o s s ib le
but must be extrem ely ra re ) fo o d  or drink
contam inated by human ex cre ta  i s  the common method
(8)
o f  in fe c t io n  or  as Vaughan puts i t  "Dysentery i s  
always due to  the tra n s fe r  o f  the excreta  o f  one 
person  to  the in g esta  o f  an oth er."
W hile th is  i s  the d ir e c t  cause th ere  must be many 
in d ir e c t  or  p red isp os in g  causes because when in ves­
t ig a t in g  the qu estion  o f  in fe c t io n  i t  i s  common, in  
f a c t  u su a l, in  endemic areas to  f in d  that the in g esta  
o f  the sp orad ic  case have been shared by many oth ers 
many o f  whom have q u ite  probably  had the same dose 
or  a la rg e r  dose o f  the organism and y e t none have 
become in fe c te d . This escape may be due to  many 
causes and i t  would almost appear th at the true 
s o lu t io n  o f  the spread o f  b a c i l la r y  dysentery i s  not 
the number and prevalence o f  sources o f  in fe c t io n
25-
g a s t r ic  and in t e s t in a l ,  a t the time o f  exposure to
(9 )
in fe c t io n .  K e tt le  w ritin g  o f  work by Gye &
Cramer on in fe c t io n  says that th e ir  con clu sion s
appear to  be , th a t , in  in fe c t io n  the s ta te  o f  the
t is s u e s  i s  o f  the f i r s t  im portance. There are
c e r ta in  observation s which bear on th is  qu estion
(10)
o f  in fe c t io n  . Virchow n o tice d  during the
preva len ce  on sev era l occa s ion s  o f  epidem ic
con tag iou s dysentery (undoubtedly b a c i l la r y )  in
the Charite h o s p ita l  B e r lin  the d isea se  c h ie f ly
spaced the s y p h i l i t i c  wards in  which, at th at
tim e, the p a tie n ts  were trea ted  w ithout mercury
by a p lan  in  which la x a t iv e  m edication  was a
(11)
prominent fe a tu re . Kauntze observed th at 
in  the e a r ly  stages o f  b a c i l la r y  dysentery there 
i s  a d isturbance o f  l i v e r  fu n ctio n  and an in crea sed  
flo w  o f  b i l e  and la t e r  a dim inished e x cre t io n  o f  
b i l e .  Besredka showed th at adm in istra tion  o f  b i l e  
t o  ra b b its  renders them su sce p t ib le  to  in fe c t io n  
by B. typhosus.
Again, experim ental in fe c t io n  by feed in g  w ith
cu ltu re s  (S trong and Musgrave) was produced in
normal in d iv id u a ls  on ly  a ft e r  a lk s l is in g  the
(12)
stomach. Scheer , making experim ents on the 
b a c t e r ic id a l  a c t io n  o f  the g a s t r ic  ju ic e  on c e r ta in
flies etc» "but the receptive state of the tissues,
26.
organism s amongst which were the dysentery group, 
found th a t normal g a s t r ic  ju ic e  k i l l s  pathogen ic 
b a c te r ia  in  two minutes the e s s e n t ia l  in gred ien t 
be in g  not the f r e e  h y d ro ch lo r ic  a c id  but i t s  s a lt s .  
I t  would seem, th e r e fo r e , th at co n s t ip a tio n , l i v e r  
d istu rban ce  r e s u lt in g  in  an increased  flow  o f  
b i l e ,  and dim inished b a c t e r ic id a l  a c t iv i t y  o f  the 
g a s t r ic  ju ic e  are necessary  f o r  in fe c t io n .  
U nfortunately  in fe c t io n  has occurred  b e fo re  the 
p a t ie n ts  come under observa tion  but a h is to r y  o f  
c o n s t ip a t io n  i s  fre q u e n tly  obtained w hile  l i v e r  
d isturban ce i s  a commonplace in  endemic areas.
This problem  o f  in fe c t io n  i s  not con fin ed  to  
b a c i l la r y  dysentery but a p p lies  eq u a lly  to  many 
oth er  d isea ses  where the in fe c t io n  i s  per o s , such 
as ch o le ra , typh oid  fe v e r  e t c .  and i t  means th at 
w h ile  the b a c t e r io lo g is t  and h y g ie n is t  can prove 
d e f in i t e ly  how the organism i s  obta ined  and con­
veyed to  the in d iv id u a l i t  l i e s  w ith  the b io ­
chem ist to  exp la in  the fa c to r s  p re v a ilin g  in  the 
body which perm it the b a c i l lu s  to  ob ta in  a fo o t in g .
2 7.
I t  i s  sa fe  to  say that every te x t  book 
on t r o p ic a l  m edicine w i l l  s ta te  th at « c a r r ie r s "  
are the source o f  in fe c t io n  in  b a c i l la r y  dysentery . 
A "C a rr ie r"  in  the accepted  sense o f  the word i s  
an in d iv id u a l showing no sign s or  symptoms who i s  
e ith e r  conva lescent from the d isea se  and s t i l l  
e x cre te s  the cau sative  organism or  an apparently 
h ea lth y  person  who may or  may not have a h is to ry  
o f  the d isea se  and who a lso  ex cretes  the organism. 
In  endemic areas i t  i s  p r a c t ic a l ly  c e r ta in  that 
c a r r ie r s  p la y  a n e g lig ib le  p art in  the spread o f  
the d ise a se . The main source o f  the d isea se  i s  
the m ild  case who i s  not under treatm ent, in  other 
words the u n con tro lled  or  missed case . I t  has 
a lready  been shown th at in  Europeans the d isease  
i s  g e n e ra lly  m ild and in  Indians a ls o , m ild attacks 
are very  usual, the la t t e r ,  accustomed as they axe 
t o  bowel com plaints, t r e a t  a s l ig h t  diarrhoea w ith 
perhaps the passage o f  some b lood  and mucus as an 
in e v ita b le  event which w i l l  pass o f f  and the vast 
m a jor ity  never th ink o f  seeking treatm ent fa r  le s s
(13)
o f  becoming h o s p ita l  p a t ie n ts . Cunningham 
found in  Madras and Bengal that 22% o f  the popula­
t io n  were s u ffe r in g  from what he termed la te n t  
d ysentery , that i s  passed b lood  and mucus at
The Source of infection.
in t e r v a ls .  Many o f  these m ild cases become 
ch ron ic  cases o f  dysentery who se cre te  organisms 
at in te rv a ls  and who would show le s io n s  cou ld  
they  be examined w ith  the sigm oidoscope.
Europeans in  endemic areas are surrounded by 
th ese  u n co n tro lle d  ca ses , some acute^, some ch ron ic  
a l l  more or le s s  in fe c t io u s .  The s a n ita tio n  i s  
p r im it iv e  and the v e cto rs  o f  the d isease  have 
fr e e  a ccess  to  in fe c te d  m ateria l p r a c t ic a l ly  
con tin u ou sly  as n ative  la tr in e s  are u su a lly  
emptied once in  twenty fou r  hours.
Is  th ere  such a person  as a h ea lth y  c a r r ie r ?
(1 4 )
Perry who has stu d ied  th is  qu estion  s ta te s  
th a t in  the grea t m a jority  o f  the ca r r ie rs  he 
examined there was some obvious u lc e r a t io n  o f  
the la rge  in te s t in e  and that the disappearance 
o f  the organism from the s to o ls  co in cid ed  w ith the 
improvement c l i n i c a l l y  o f  the ca ses , in  other 
words the cured case was n on -in f e c t io u s .
(15)
Saisawa and Tanabe examining r e c r u its  f o r  the 
Japanese army found that out o f  2847, 15 i . e .  0*52^ 
were ex cre tin g  dysentery b a c i l l i  and that sigm oido- 
s c o p ic  exam ination revea led  u lc e r a t io n  or  inflamma­
t io n ;  in  most cases they conclude that s o -c a l le d  
h ea lth y  c a r r ie r s  are very  m ild cases o f  the d isea se . 
In  Bangalore I  examined 649 Indians and found the
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B. dysenteriae  fle x n e r  on two occa s ion s  and in  other 
2 cases a b a c i l la r y  exudate that i s  0*6̂  showed 
s ig n s  o f  b a c i l la r y  dysentery^ both  cases in  which a 
b a c i l lu s  was is o la te d  showed b lood  and mucus in  the 
s t o o l s .
I f  the d i f fe r e n t  organisms are considered  i t  w i l l  
be found th at w hile the in d iv id u a l from whom the 
f le x n e r  b a c i l lu s  i s  ob ta in ab le  during convalescence 
or la t e r ,  i s  apparently  in  p e r fe c t  h ea lth , the sh iga  
e x cr e to r  g en era lly  shows d e f in it e  sign s o f  i l l -  
h e a lth  -  h is  bowels are ir r e g u la r , he passes b lood  
and mucus at in te rv a ls , he s u ffe r s  from severe 
m ental depression  and i s  qu ite  u n fit  f o r  work.
I f  the F lexner e x cre to r  i s  questioned one fre q u e n tly  
e l i c i t s  a h is to r y  o f  o cca s io n a l passage o f  ex cess iv e  
slim e in  the morning and I have on sev era l occa s ion s  
examined such s to o ls  and found a ty p ic a l  b a c i l la r y  
exudate presen t showing th at the in d iv id u a l has 
s t i l l  a c t iv e  in t e s t in a l  inflam m ation.
Out o f  1817 exam inations o f  conva lescent cases 
a f t e r  the a lle g e d  disappearance o f  b lood  and mucus 
from  the s t o o ls  dysentery b a c i l l i  were is o la te d  2.3 
tim es (22 f le x n e rs  1  sh iga ) i . e .  l * 2^ o f  these 23 
p o s it iv e  cases fu rth er  ca r e fu l exam ination showed a 
t y p ic a l  b a c i l la r y  exudate present in  15 a t a la te r  
date , 6 were not fu rth er  examined and 2 showed no
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exudate presen t in  two fu rth er  exam inations.
The s o -c a l le d  c a r r ie r  o f  b a c i l la r y  dysentery i s  
not comparable w ith  the c a r r ie r s  o f  oth er d isea ses  
such as typh oid  fe v e r . In  the vast m a jority  o f  
cases he has s ign s o f  the d isease  which can be 
d e tected  e ith e r  by naked eye and m icroscop ic  
exam ination o f  the s t o o ls  or by the sigm oidoscope, 
he i s  e ith e r  a m issed case or a ch ron ic  case , in  
any event he i s  a case o f  the d isea se  and the 
r e s e r v o ir  o f  in fe c t io n ; the d isea se  i s  spread 
from  case to  case by the v e cto rs  which have to  be 
con sid ered .
I t  should be noted th at dogs may be the r e s e rv o ir
(1 6 )
o f  the organism Dold found that o f  seven 
sp o rt in g  dogs s u ffe r in g  from diarrhoe a at Shanghai 
fo u r  were harbouring dysentery b a c i l l i  (one Shiga 
th ree  E lexner)
The V ectors  o f  in fe c t io n .
The d isea se  may be spread d ir e c t  from one 
case to  another when a case i s  not is o la te d  in  
h o s p ita l .  Everything he touches may be in fe c te d  
and i f  he has anything to  do w ith  the p rep a ra tion  
or  serv in g  o f  fo o d  h is  scope i s  con sid era b ly  
en larged . His c lo th in g  w i l l  be s p e c ia l ly  dangerous 
t o  those handling i t  b e fo re  i t  has been washed.
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Z in sser  s ta te s  that the b a c i l l i  may l iv e  in  
c lo th in g  f o r  a month.
This i s  the d ir e c t  method o f  spread.
I n d ir e c t ly  the d isea se  i s  spread by
( 17 )
( 1 ) Human beings
( 2 ) Dust and Sand
(3 ) Water
(4 ) M ilk and i t s  d e r iv a t iv e s
(5 ) E l i e s .
1. .Human be in gs . The h ea lth y  human may transm it
the d isea se  from a case to  others w ithout 
h im se lf becoming in fe c te d . Cooks may use 
in fe c te d  la tr in e s  and convey the in fe c t io n  
to  the food  o f  o th ers ; the native  servant 
handles and attends to  h is  s ic k  c h ild  and then 
serves h is  m aster’ s food .
2. Dust and Sand. The b a c i l l i  i f  not exposed to  
d ir e c t  su n ligh t w i l l  stand d e s s ica t io n  w e ll 
and i t  has been suggested th at d ried  and 
powdered fa e ce s  blown about might contaminate 
fo o d . I f  th is  were a potent means o f  spread 
one would expect a h igh  in cid en ce  in  the dry 
season  in  the t r o p ic s  whereas the ra in y  season 
and im m ediately a ft e r  i s  the time o f  g re a te s t  
in c id en ce  when dust i s  at i t s  minimum. Dust 
p la ys  l i t t l e  d ir e c t  part in  the spread o f  the 
d ise a se , in d ir e c t ly  by i r r i t a t i o n  o f  the 
in t e s t in a l  canal sand and dust may be a p r e -
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d isp os in g  cause. Z in sser  s ta tes  th at in  damp 
sand the bacilli may live for 3 9  days so that 
clea n in g  fo o d  u te n s ils  w ith u n s te r i l is e d  sand — 
a p r a c t ic e  common in  the t r o p ic s  -  may be a 
sou rce  o f  in fe c t io n  and th is  was sa id  to  have 
been the cause o f  an outbreak in  Scotland 
during the grea t war.
3 . Water. The b a c i l l i  are ra p id ly  outgrown by 
oth er  organisms in  w ater, but in  s t e r i l i s e d  water 
they  can l iv e  f o r  sev era l weeks. In i c e  b a c i l l i  
can remain a liv e  f o r  longer than a month (Z in s s e r ) .  
T h e o re t ica lly  th e re fo re  water may be in fe c te d  but 
p r a c t ic a l ly  water borne epidem ics seldom occu r.
4 .M ilk and i t s  d e r iv a t iv e s . These may be in fe c te d  
by f l i e s  or  Toy an u n con tro lled  case and an out­
break may a r is e ; such an outbreak was reported  
in  S t. Andrews some years ago due to  the Sonne 
b a c i l lu s .
Tinned b u tter  i s  a frequent a r t i c le  o f  d ie t  in  
In d ia , much o f  i t  i s  made there under con d ition s  
which are more than favourable  to  in fe c t io n  but 
I  have never heard o f  a s in g le  case being tra ced  
to  such an in fe c t io n . I obtained sev era l t in s  
o f  Indian made b u tter  and in fe c te d  them w ith 
cu ltu res  o f  B„ f le x n e r , a heavy in fe c t io n , but 
a f t e r  a month at room temperature the b a c i l l i
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had disappeared, the bu tter was very a c id  so 
th at even i f  i t  i s  in fe c te d  when made the 
a c id it y  i s  s u f f i c ie n t  to  d estroy  these organism s, 
which are s e n s it iv e  to  a c id ity , a ft e r  a sh ort 
p e r io d  o f  stora ge .
5 .The f l y .  I t  has been shown o fte n  that in  many
*
l o c a l i t i e s  the maximum in cid en ce  o f  dysentery
corresponds c lo s e ly  to  the maximum in ciden ce
o f  f l i e s .  A grea t deal o f  work has been done to
prove the g u i l t  o f  the f l y  as an in fe c t in g
agent much o f  which has been in  connection  w ith
the e n te r ic  group o f  b a c i l l i .
(18)
F aichn ie s ta te s  that out o f  13 f l i e s  bred
from a typhoid  s t o o l  6 contained B. typhosus
in  th e ir  in te s t in e s  and the b a c i l lu s  was
recovered  from a f l y  16 days o ld ; these
(19)
fin d in g s  have been confirm ed by Tebbut
and in  h is  experiments the B. dysenteriae
(F lexner Y) was used and h is  r e s u lts  seem
to  show that th is  b a c i l lu s  i s  more adaptable
to  the f l y  than B. typhosus.
(20)
Orton w ritin g  o f  an outbreak o f  b a c i l la r y  
dysentery  in  an asylum considers the f l y  
e n t ir e ly  re sp on s ib le . He experimented w ith 
B. p rod ig iosu s exposing cu ltu res in  the 
laundry where the bedding and c lo th in g  were
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clean ed  and from some o f  the f l i e s  caught in  
o th er  p a rts  o f  the asylum th is  b a c i l lu s  was 
is o la t e d .
(21)
Manson Bahr is o la te d  dysentery b a c i l l i
(S h iga ) from the in te s t in e s  o f  f l i e s  in  F i j i
in  1910 and la t e r  a lso  in  S in a i, o f  the
la t t e r  he s ta te s  the f l i e s  had no d ir e c t  a ccess
t o  d y sen ter ic  s t o o ls  so fa r  as could  be a s ce r -
ta in ed  "th ere  would seem th ere fore  to  be some
u n ascerta in ed  v i t a l  a s s o c ia t io n  between the
house f l y  and the dysentery b a c i l l i . "
E xperim entally  i t  has been proved that dysentery
b a c i l l i  can su rv ive  in  the in te s t in a l  canal
o f  th e  f l y  f o r  a t le a s t  5 days.
(22)
Dudgeon examined 1000 f l i e s  caught in  a
dysentery  h o s p ita l in  Salonika; from one o f
th ese  caught in  a k itch en  a ty p ic a l  fle x n e r
b a c i l lu s  was is o la te d .
(23)
Graham Smith from experiments conducted 
w ith  B. p rod ig iosu s  comes to  ce rta in  con clu sion s. 
In fe c te d  f l i e s  carry  the b a c il lu s  on th e ir  
le g s  and wings f o r  18 hours a ft e r  in fe c t io n  
and up to  4 or 5 days in  la rge  numbers in  the 
crop  ftnri in te s t in e , the maximum p eriod  in  the 
in t e s t in e  being 18 days.
They in fe c t  not on ly  food  but other f l i e s  by
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He a ls o  found that the alim entary canal o f  
the f l y  conta ins many b a c i l l i  which do not 
ferm ent la c to s e  and c lo s e ly  resemble pathogenic 
organism s. I  can confirm  th is  la s t  fin d in g  
because examining f l i e s  in  Bangalore I found 
a l l  s o r ts  o f  c o lifo rm  organisms in  th e ir  
in te s t in e s  and a lso  non la c to s e  ferm enting 
organisms in c lu d in g  Morgans b a c il lu s  on 
sev era l o cca s io n s .
Manson Bahr’ s su ggestion  o f  an intim ate and 
v i t a l  conn ection  between dysentery b a c i l l i  
and the f l y  i s  o f  great in te re s t  and i f  proved 
would be o f  fa r  reaching im portance.
Can i t  be th at the b a c i l lu s  o f  dysentery 
undergoes some change in  the f l y  or  that some 
o f  th ese  organisms commonly present in  the 
f l i e s  in te s t in e  are r e a l ly  dysentery b a c i l l i  
in  p rocess  o f  change, becoming la te r  pathogenic 
t o  man again . The mutation o f  organisms has 
been suggested many tim es but has never been 
proved .
The case against the f l y  i s  proved, as fa r  as 
i t  seems p o s s ib le  to  prove i t ;  the f l y  i s  
p robab ly  resp on s ib le  f o r  the r is e  in  the 
number o f  cases in  endemic areas ju s t  a ft e r
t h e i r  d e p o s i t s .
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the ra in y  season, w hile the cau sation  o f  the 
sp ora d ic  cases i s  shared w ith the f l y  by the 
human v e cto r  e s p e c ia l ly  the Indian.
The measures "to be adopted fo r  the preven tion  
o f  the d isease  can conven iently  be considered  
under th ree  heads accord ing  as they are 
a p p lic a b le  to  -
A. The sources o f  in fe c t io n
B. The v e cto rs  o f  in fe c t io n  t
Cp The p o te n t ia l  cases.
A. Methods a p p lica b le  to  the sources o f  
in fe c t io n .
I t  has been shown that the m ild u n con tro lled  
cases and the uncured cases are the sources o f
in fe c t io n .  I f  these could  be detected  ea r ly ,
is o la t e d  in  h o s p ita l  and not discharged u n t il  
cured then the g rea test  source o f  in fe c t io n  
would be c o n tro lle d . This i s  a counsel o f  
p e r fe c t io n  q u ite  unatta inable in  the p rim itive  
cou n tr ie s  which the d isease  mainly a f fe c t s ;  
f i r s t l y  these people regard a m ild dysentery 
much as a European regards a co ld , and 
se con d ly  apart from the expense o f  provid ing 
s u f f i c i e n t  h o s p ita l accommodation which would 
be form idable  the vast m ajority  o f  natives 
are extrem ely averse to  h osp ita l treatm ent.
In  every  cantonment in  India there i s  a
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h o s p ita l  f o r  the treatment o f  Indians who l iv e  
in  cantonments but i t  i s  qu ite  the excep tion  
to  have any cases o f  dysentery under treatm ent 
th ere  or  even to  see cases apply fo r  such 
treatm ent as ou tp a tien ts . Europeans a lso  
are o fte n  in c lin e d  to  minimise m ild bowel 
com plaints; every l o c a l i t y  has i t s  own 
p e cu lia r  name f o r  them e .g .  "P o o n a it is " , 
"Bangalore tummy"; most o f  these are m ild 
F lexner d y sen teries , which y ie ld  qu ick ly  to  
s a lin e  or  ca stor  o i l  treatm ent. They can be 
r e a d ily  diagnosed i f  su b jected  to  lab ora tory  
exam ination ea r ly  but th is  i s  seldom done 
because the l o c a l  d octor  i s  fo rce d  by popular 
op in ion  to  c a l l  them by the lo c a l  name and 
t r e a t  them in  the lo c a l  manner.
The s o lu t io n  o f  th is  part o f  the problem i s  
bound up w ith the p u b lic  h ea lth  p o l ic y  o f  the 
country  and the education  o f  the in h a b ita n ts . 
Europeans l iv in g  in  endemic areas can do a 
g re a t  deal to  a s s is t  in c id e n ta lly  p ro te ct in g  
them selves by in s is t in g  that a l l  th e ir  
servan ts are m edica lly  examined freq u en tly  
and th at any who are i l l  are p rop erly  trea ted  
and removed to  h o sp ita l i f  n ecessary .
I t  i s  c le a r , th e re fo re , that in  endemic reg ion s
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u n t i l  the inhabitants can be educated up to  
a much h igher standard o f  p u b lic  h ea lth  these 
sou rces o f  in fe c t io n  w i l l  remain u n con tro lled  
and u n co n tro lla b le .
The p e r io d ic a l  examination o f  the s to o ls  o f  a l l  
personnel employed in  cook houses, restau ran ts, 
supper ba rs , h o te ls  and boarding houses i s  now 
ca r r ie d  out in  many endemic areas but the fa c t  
th a t the chron ic case o f  flex n er  dysentery 
g e n e ra lly  se cre tes  organisms at in te rv a ls  
o n ly , renders th is  procedure o f  doubtfu l va lue; 
i t  i s  valuable  in  that i t  prevents m ild acute 
cases  carry ing  on th e ir  work undeteoted^- 
Moreover i t  i s  fraught w ith d i f f i c u l t i e s  
which at f i r s t  seem im probable; i t  i s  an 
undoubted fa c t  th at when specimens are s e le c te d  
by subordinate personnel a s in g le  s to o l  may 
p rov ide  specimens la b e lle d  w ith h a lf  a dozen 
d i f fe r e n t  names.
I f  a p a r t icu la r  s e t  o f  fo o d  handlers appear 
t o  be a ssocia ted  w ith sev era l cases o f  the 
d isea se  the on ly  s a t is fa c to r y  method o f  d ea l­
in g  w ith  them is  to  get them in to  h o s p ita l, 
examine th e ir  s to o ls  fo r  tra ces  o f  b lood  and 
mucus over a d e f in ite  p eriod  say three to  
f i v e  days, re le a se  those who show no signs •
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and do b a c t e r io lo g ic a l  examinations on those 
p assin g  b lood  and mucus or excessive  amounts o f  
mucus. This o f  course i s  d i f f i c u l t  and some­
tim es im possib le  to  carry  out, but i t  can be 
done and on two occasion s by such methods I 
have found a chron ic case o f  fle x n e r  dysentery 
amongst fo o d  handlers a ssocia ted  w ith a number 
o f  cases o f  the d isea se .
Part B.
Methods a p p lica b le  to  the v ecto rs  o f  
in fe c t io n .
The human v e cto r  who ca rr ie s  the d isease  from 
a case can on ly  be d ea lt w ith by education  in  
c le a n lin e s s  and by the p ro v is io n  o f  f a c i l i t i e s  
f o r  c le a n lin e s s . This i s  s p e c ia l ly  necessary 
in  a l l  fo od  handlers and is  ca rr ied  out on ly 
when s t r i c t l y  supervised. Even when provided 
w ith  a l l  modern appliances the native cook 
lo v e s  to  re v e rt  to  h is  p rim itiv e  methods and 
i t  i s  no uncommon s ig h t to  see him seated on 
th e  f l o o r  ic in g  cakes, the cakes reposing on 
the f l o o r  beside  him.
Too o fte n  even in  w e ll supervised p la ces the 
appearance o f  c lea n lin ess  stands fo r  i t s  
p r a c t is e  and a basin  o f  potassium permanganate
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covers  a m ultitude o f  s in s .
The most important v ecto r  i s  the f l y .
There i s  a voluminous l it e r a tu r e  on the s u b je c t  
o f  f l y  d estru ction  and on the methods by which 
the human being should be p ro te cted  from i t s  
d isea se  carrying p r o c l i v i t i e s .  I t  w i l l  be 
s u f f i c ie n t  i f  genera l o u tlin e s  o f  the campaign 
aga in st the f l y  are g iven . This campaign 
should be in  fo r c e  a l l  the year round in  
endemic areas but should be in te n s if ie d  at the 
beginning o f  each f l y  season.
I t  c o n s is ts  in
I
(a ) Prevention  o f  breeding
(b )  Prevention  o f  access to  human
excreta
( c )  D estruction  o f  larvae and
a d u lts .
(d ) P ro tection  o f  in gesta .
The methods to  be adopted under each o f  these 
heads vary w ith lo c a l  circum stances and i t  
i s  unnecessary to  enter in to  d e ta ils .  I t  i s  
my own co n v ic t io n  that most can be done by 
the p reven tion  o f  breeding, the breeding 
p la ce s  being system atica lly  found and d ea lt  
w ith  accord ing to  th e ir  m erits. The number 
o f  f l y  p ro o f la tr in e s  i s  le g io n  which goes .
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t o  show th at none are r e a l ly  s a t is fa c to r y  and 
i t  has to  he remembered that the p ro v is io n  
o f  a water ca rr ie d  system o f  sewage d isp osa l 
i s  com pletely  ru led  out in  most o f  the endemic 
areas f o r  many reasons.
The campaign against the f l y  in  these p r im itiv e  
cou n tr ie s  should be d ire cte d  by one who knows 
the country w e ll and i s  w e ll up in  the 
bionom ics o f  the f l y ,  he w i l l  f in d  i t  easy to  
rouse a f le e t in g  in te re s t  but very d i f f i c u l t  
t o  g e t  th at susta ined  e f f o r t  which alone can 
prove e f f e c t iv e  in  reducing numbers.
P a r t  C .
M e t h o d s  a p p l i c a b l e  t o  t h e  p o t e n t i a l  c a s e .
The fa c to r s  pred isposin g  to  in d iv id u a l 
in fe c t io n  have been shown to  be, con stip a tion , 
l i v e r  d isturban ce, dim inished b a c te r ic id a l  
power o f  the g a s t r ic  ju ic e  and p o s s ib ly  
in t e s t in a l  i r r i t a t i o n  caused by the in g e s t io n  
o f  q u a n tit ie s  o f  sand or  dust. These are 
m atters o f  personal hygiene w e ll known to  most 
educated p eop le ; co n stip a tio n  i s  a very  
common com plaint in  Europeans in  the t r o p ic s  
and the m a jority  in  my experience take some 
form  o f  aperien t w ith  great re g u la r ity .
A fte r  con siderin g  the statement o f  Virchow 
quoted above I  b e lie v e  that a d a ily  dose o f  
Sodium Sulphate s u f f ic ie n t  to  produce one or 
two l iq u id  motions i s  a p rop h y la ctic  w e ll worth 
in d iv id u a l t r i a l .  I have contemplated a 
la rg e  s ca le  t r i a l  o f  th is  method but have been 
unable to  overcome lo c a l  d i f f i c u l t i e s  in  carry ­
in g  i t  ou t. Apart from i t s  p rop h y la ctic  va lue, 
which i s  very  d i f f i c u l t  to  prove, i t  would 
seem probable that i t  might qu ite  e a s ily  
prevent the b a c i l l i  from gain ing a fo o t in g  and 
thus abort the d ise a se .
I t  lias apparently  no d e le te r io u s  e ffe ctB  
even when taken over long p eriod s  as I  have 
known many in d iv id u a ls  who have done so .
Of la t e  years in  the United Kingdom h a b itu a l 
morning sa lin e s  have become very popular 
they  apparently have no i l l - 8f f e c t s .
The l iv e r  d isturbance and dim inished 
b a c t e r ic id a l  a c t io n  o f  the g a s t r ic  ju ic e  are 
due to  a v a r ie ty  o f  causes which operate 
s p e c ia l ly  in  the t r o p ic s  -  over indulgence 
in  a lc o h o l, heavy, h ig h ly  sp iced  meals and 
sedentary h ab its  o r  the reverse , over­
e x e r c is e , being the most common. These are 
o f  course avoidable  and again  the d a ily  
s a lin e  h e lp s .
The in g e s t io n  o f  sand and dust were thought 
in  G a l l ip o l i  t o  render the in d iv id u a l more 
s u sce p t ib le  to  bowel com plaints p a r t icu la r ly  
dysentery  and in  p la ces  where dust storms 
are frequent and sudden i t  i s  qu ite  p o ss ib le  
th a t the quantity  o f  sand ingested  may be 
con s id era b le . But that i s  not the time o f  
the year when dysentery i s  a t i t s  height and 
I  have never been able to  s a t is fy  m yself 
th a t i t  in  any way p red isposes.
4 5 .
The s tr ik in g  success o f  in o cu la t io n  w ith  
v a ccin e  in  dim inishing the in cid en ce  o f  the 
e n te r ic  group o f  d iseases leads one n a tu ra lly  
to  lo o k  f o r  a s im ila r  form o f  p ro te c t io n  
aga in st b a c i l la r y  dysentery. Many attem pts 
have been made to  produce a s a t is fa c to r y  
vaccin e  fo r  b a c i l la r y  dysentery some o f  which 
have been very prom ising. There are c e r ta in  
d i f f i c u l t i e s  the f i r s t  o f  which i s  the
t o x i c i t y  o f  the shiga element o f  the vaccine
\
and the second, the con fu sion  in  the F lexner 
group and the very var ia b le  response to  inocu ­
la t io n  o f  vaccin es prepared from th is  group.
In  s p ite  o f  these d i f f i c u l t i e s  ce rta in  o f  the 
v a ccin es  prepared seem to  have been o f  use 
and deserve mention.
(24 )
Whitmore, Fennel and Peterson prepared a 
l ip o  vaccin e  containing Shiga b a c i l l i  and the 
F lexner Y group and in je c te d  large  doses in to  
hur"ftTi beings without marked lo c a l  or general 
r e a c t io n . They found produ ction  o f  agglu­
t in in s ,  p r e c ip it in s  and b a c te r io ly s in s  in  the 
b lood  o f  in ocu la ted  men and animals and some 
evidence o f  complement f ix a t io n  -  th at i s  
sev era l t e s t s  showed the presence o f  a degree
P r o d u c t i o n  O f  a r t i f i c i a l  i m r n n r n t . y
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o f  immunity. The vaccin e  i s  d i f f i c u l t  and 
expensive to  make.
(25)
P erry and Coppinger d escribe  a vaccine 
made from a n a erob ica lly  grown Shiga b a c i l l i  
and found they cou ld  in je c t  up to  20,000 
m ill io n  Shiga b a c i l l i  in to  human beings w ithout 
ex cess iv e  lo c a l  or  general re a c t io n s .
Their con clu sion s were very  guarded but they 
prepared a mixed P lexner group and Shiga 
vaccin e  which cou ld  be in ocu la ted  injbo human 
bein gs and which produced demonstrable agglu­
t in in s  f o r  both  types o f  organisms.
(26)
Dumas, Ramon and B i la l  d escr ib e  the pre­
p a ra tion  o f  anatoxin from B. Shiga. With th is  
they  have e a s ily  immunised ra b b its  although 
the serum o f  the ra b b its  shows no a g g lu tin in  
prod u ction . The anatoxin re ta in s  i t s  a n ti­
g en ic  p ro p e r tie s  fo r  a t le a s t  twelve months.
I t  has been used to  immunise horses fo r  the 
p rod u ction  o f  a n tito x in . Doses o f  0*5 
1  c .c .m . can be g iven  to  human beings w ith but 
s l ig h t  l o c a l  inflammatory r e a c t io n  and r is e  
o f  tem perature.
Many oth er methods have been adopted fo r  g e tt in g  
r id  o f  the t o x ic  e f f e c t s  o f  the Shiga element
(27)
Blaine and Canunopetros state that the
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Shiga b a c i l lu s  i s  non—to x ic  so long  as i t  i s
uncontaminated w ith  water o f  condensation.
(28)
While C a ste lla n i s ta tes  that vaccin es 
made from b a c i l l i  grown on broth  g iv e  severe 
r e a c t io n s . The t o x i c i t y  o f  the Shiga 
element can th ere fo re  be overcome but the 
con fu s ion  in  the Flexner group i s  s t i l l  not 
c le a re d  up and the very  v a r ia b le  response 
g iv e n  by animals when in je c te d  f o r  the 
purpose o f  preparing s p e c i f i c  a n ti-se ra  
aga in st Flexner group organisms i s  d is ­
couraging. My own experience o f  preparing 
s p e c i f i c  F lexner a n tisera  in  ra b b its  has been 
th a t i t  was im possib le in  India to  g e t an an ti 
serum o f  a h igher t i t r e  than 1-500 and that 
one had freq u en tly  to  be s a t is f ie d  w ith a 
much low er t i t r e .  When th is  i s  compared w ith 
the very  h igh  t i t r e s  obtained a fte r  in je c t io n  
o f  the B. typhosus i t  becomes evident that 
immunity produ ction  as measured by the 
a g g lu tin in  response in  ra b b its  in je c te d  w ith 
B0 f le x n e r  i s  very sm all. At the same time 
t h is  a g g lu tin in  response cannot be r e l ie d  upon 
as a d e f in it e  measure o f  immunity f o r  in  
in d iv id u a ls  recovered  from a Flexner dysentery 
i t  i s  o fte n  im possib le to  demonstrate any
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a g g lu t in in s  in  the serum and even when they are  
p resen t they never approach the q u a n tit ie s  
found in  a convalescent e n te r ic  group case .
A gain  a s in g le  a tta ck  o f  b a c i l la r y  dysentery 
does not produce in  the in d iv id u a l that la s t in g  
immunity from fu rth er  attacks which an in fe c ­
t i o n  w ith B. typhous does; second and th ird  
a ttack s  are common but whether these are fr e s h  
in je c t io n s  o r  recurrences o f  the o r ig in a l  one 
i s  a matter o f  con je ctu re , I t  would seem 
th e re fo re  th a t, w hile  a fle x n e r  vaccine 
prepared from stra in s  o f  the b a c i l lu s  is o la te d  
in  one p la ce  might have a l o c a l  success in  
preven ting  a tta ck s , i t  i s  not p o ss ib le  to  
produce a f le x n e r  vaccin e  l ik e ly  to  be g en era lly  
s u cc e s s fu l u n t i l  a very  large  number o f  s tra in s  
have been fu rth er  in v estig a ted .
O ral v a c c in a t io n .
This method o f  p ro p h y la x e s  based 
upon Besnedka's theory  o f  l o c a l  c e l lu la r  immunity 
has been t r ie d  f a i r ly  ex ten s iv e ly . The method 
c o n s is ts  in  the adm in istration  by the mouth o f  
ta b le t s  o f  d ried  s t e r i l i s e d  b a c i l l i  p u lv erised  
and made in to  ta b le ts  by means o f  a machine and 
coated  w ith  varn ish . B ile  p i l l s  co n s is t in g  o f  
s t e r i l i s e d  concentrated  ox b i le  coated w ith
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g lu te n  are g iven  f i r s t  to  prepare the in te s t in a l  
mucosa. Each p i l l  contains the equ iva len t of*
20 centigrammes o f  fre s h  ox b i l e .  A b i l e  p i l l  
i® swallowed in  the morning b e fore  any fo o d  i s  
taken and quarter o f  an hour la te r  a vaccin e  
t a b le t ,  no food  i s  taken fo r  one hour th is  i s  
repeated  on two fo llo w in g  days; three b i le  
p i l l s  and three vaccin e  ta b le ts  com pletes the 
cou rse .
In  the Warsaw b i l iv a c c in  the b i le  i s  in corporated  
w ith  the b a c i l l i  in  one ta b le t  0*05 gramme o f  
b a c i l l i  ( 70-80 b i l l i o n )  and 0.15  gramme o f  
ox  b i l e .
There are c o n f l ic t in g  op in ions regarding i t s  
u se fu ln e ss .
(29)
F u lton  & Berry found that in fa n ts  were 
not p ro te cte d  by o ra l v a ccin a tion  when 2000 
m il l io n  o f  f iv e  d if fe r e n t  s tra in s  o f  Flexner 
organisms were g iven  every month on three 
su cce ss iv e  days.
(30 )
A liv is a to s  and Joran oric  s ta te  that o ra l 
immunisation has been s t a t i s t i c a l ly  shown to  
immunise human beings qu ick ly  and fo r  a dysentery 
season.
U nfortunately  there i s  no method except the 
s t a t i s t i c a l  one o f  proving whether o ra l immunisa­
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t io n  does immunise because animal experiments 
on ly  prove that the p a r t icu la r  animal can be 
p ro te c te d  and the method does not r e s u lt  in  
the produ ction  o f  demonstrable a n tib od ies  in  the 
b lood  such as are found a ft e r  subcutaneous 
v a cc in a tio n s . No such a n tib od ies  can be 
demonstrated in  the b lood  even when B. typhosus 
i s  used fo r  o ra l immunisation.
I t  i s  unfortunate that the method should have 
been com m ercialised b e fo re  adequate s c i e n t i f i c  
p r o o f  o f  i t s  e f f i c a c y  was forthcom ing.
Immunity produ ction  by means o f  the bacteriophage 
D’ H ere lle  has immunised ra b b its  to  two 
su re ly  fa t a l  doses o f  B. dysenteries Shiga 
cu ltu re  by in je c t io n  o f  a quarter o f  a cub ic 
centim etre o f  a suspension o f  Shiga b a c te r io -  
p h ^  e .
The a n t ito x ic  immunity i s  es ta b lish ed  s ix  days 
a f t e r  the in je c t io n  and p e r s is t s  f o r  at le a s t  
th ree  months. He s ta te s  that nthe a n t ito x ic  
immunity which develops a fte r  the in je c t io n  o f  
bacteriophage suspensions i s  a lso  endogenous in  
o r ig in  due to  the in ocu la tion  o f  the b a c te r ia l  
products in  the suspension. These products 
seem here to  be found in  a p h ysica l s ta te
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p a r t ic u la r ly  adapted to  e x c it in g  an a n t ito x ic  
r e a c t io n  response on the part o f  the animal 
b o d y .” Nothing i s  however sa id  about the 
amount o f  a n tito x in  produced or about s im ila r  
work on human bein gs. The method req u ires  
fu rth er  in v e s t ig a t io n .
While there have been many attem pts 
to  produce immunity by means o f  a vaccin e  none 
have y e t been s tr ik in g ly  su ccess fu l f o r  
reasons shown above. Oral v a cc in a tion  req u ires  
very  c a r e fu l ly  co n tro lle d  a p p lica t io n  and study 
b e fo re  the claim s made fo r  i t  can be accepted  
and I have not been able to  f in d  any account 
o f  the use o f  the bacteriophage in  proph ylax is; 
i t s  use in  treatment has not, as fa r  as I am 
aware,been su perior to  other methods.
SUMMARY and CONCLUSIONS.
1. The la b ora to ry  methods employed have been 
d escr ib ed  and the r e s u lts  in  480 cases o f  
acute dysentery have been tabu lated .
2 .A d ia gn osis  o f  the v a r ie ty  o f  dysentery was 
made in  86$ o f  the cases examined. The 
im portance o f  the presence o f  a ty p ica l 
exudate i s  s tre sse d  and i t s  appearance 
d escr ib ed .
3 . The b a c t e r io lo g ic a l  r e s u lts  are tabu lated  and 
the g rea t predominance o f  the F lexner group 
shown; o f  th is  group the W. s tr a in  was
most common.
4 . The problem o f  in fe c t io n  has been d iscussed  
and the con c lu s ion  arrived  at i s  that the 
s ta te  o f  the p o te n t ia l  p a tien ts  t is s u e s  are 
o f  the f i r s t  importance in  determ ining 
in fe c t io n .
5 . In  endemic areas there are so many m ild 
u ntreated  and u n con tro lled  cases l iv in g  under
'^ sa n ita ry  con d ition s  favouring the spread o f  
in fe c t io n  that they must be the most l ik e ly  
r e s e r v o ir  o f  the organisms and source o f  
in fe c t io n .
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6 . C a rriers  in  "the true sense o f  the term p r a c t ic a l ly  
do not e x is t ;  those who excrete  organisms are 
m issed or chron ic cases and have demonstrable 
evidence o f  in te s t in a l  inflam mation.
7 . Of a l l  the v e cto rs  o f  the d isease the f l y  i s  the 
most im portant.
8 . The main l in e  o f  prevention  in  endemic areas i s  
a h igher standard o f  sa n ita tion  and personal 
c le a n lin e s s . Progress i s  being made slow ly  in  
t h is  way in  Ind ia .
9 .P e r io d ic a l  b a c t e r io lo g ic a l  examination o f  s t o o ls  
o f  fo o d  handlers i s  u n sa tis fa c to ry  u n less these 
p eop le  are under co n tro l in  h o sp ita l f o r  a few 
days. I t  i s  u se less  to  examine normal s t o o ls  
w ith  no tra ce  o f  b lood  and mucus or ex cess ive  
mucus f o r  dysentery b a c i l l i .
10 .A campaign to  reduce the number o f  f l i e s  i s  
n ecessary .
1 1 .For personal prophylaxis Sodium Sulphate i s  
worth t r i a l ,  i t s  use i s  based on sound 
o b se rv a tio n s .
12 . No s a t is fa c to r y  vaccine has yet been produced 
although the t o x i c i t y  o f  the Shiga element has
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been overcome, the con fu sion  in  the Flexner 
group and th e ir  poor a n tig en ic  p ro p e rtie s  
are resp on s ib le  fo r  t h is .
There i s  no d e f in it e  p ro o f that the o ra l 
b i l iv a c c in  or the bacteriophage produce 
immunity in  man.
Litmus Lactose B ile  S a lt Agar
Per cent 
Agar 2*5
Peptone 2 • 0
Sodium Tamocholate 0*5
Lemco Ö • 5
Sodium C hloride 0 • 5
Tap Water Q S.
The above are d iss o lv e d  in  the steamer at 100°C 
co o le d  to  60°C and c lea red  w ith white o f  egg; 
f i l t e r e d  f i r s t  through l in t  then through Chardin 
f i l t e r  paper. The medium i s  then ad justed  to  
p**7 - 4 . To the hot f i l t r a t e  add 2« per cent
la c to s e  and 5 per cent litm us so lu t io n . The medium 
i s  s t e r i l i s e d  by steaming on three su ccess ive  days 
f o r  15 minutes a t  100°C.
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